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(54) Method and system for providing a digital wireless local loop 

(57) A method and system for providing a digital 
wireless local loop for use by a wireless transceiver, e.g.;- 
a portable handset, in an indoor environment utilizing an 

outdoor base transceiver. Upon determining -that the — ? * 

portable handset is located in ah outd^r .environment, 

the base transceiver and the portable handset commu- „, v .. 

nicate over one of a first plurality of frequencies, the out 1 • i 
door portable handset is prohibited from transmitting and \ 
receiving signals over frequencies* other tfian the firsf^ 
plurality of frequencies. Upon determining that the port- \ 
able handset is located in an indoor environment, the b 
base transceiver irst transmits the communication signal 
to af irst converter at one of a second plurality oifrequen- 
cies different from the first plurality of fr^uencTesrthe 
first converter then converts the frequency to a predeter- 
mined conversion frequency different from the first and- i 
second plurality of frequencies. The signal is then 'trans- 
mitted to a second converter locatedJn the. indoor envi- „J 
ronment over the predetermined conversion frequency. 
The second converter shifts the frequency of the signal 
backtothe one of the second plurality of frequencies and 
transmits the signal to : the portable handset. 
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Description 

r™ cg .RMereP™ *" Related Aoplicatidns v 

The present'application is a continuation-in-part of 3 5 
U S Patent Application Serial No. 08/270.070; filed July 
1 ,' 1 994, titled "Method And System For Providing A Dig- 
ital Wireless Local Loop" .. . 



Tor-hninal Held ' ' ' , :1J 

This invention relates to cellular wireless local loops 
in particular, this invention relates to digital wireless local 
loops derived from an outdoorcellular base transceiver 
for use by a portable handset or a device incorporating 
handset functionality; operating in an indoor environ- 
ment' trie invention is particularly suited for single or 
multWamily dwellings or a multi-use' building environ- 
ment; ' 
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Rank grourid Art • ( fe 

Mbst metropolitan arenas are now equipped with one 
or more forms of wireless communications networks 
which provide radio transmissions in the microwave f c* 
quency band to wireless telephone customers^ For 
exarnple, a plurality of base transceivers capable of 
transmitting and receiving- radio communication signals 
to and from one or moreVortable handsets are located 
throughout various wireless service areas. A portable 
handset, as the term is used herein, refers to a wireless 
voice telephone such as a cellular telephone or a cord- 
less telephone or the like in a speech or data mode that 
can be installed at a fixed location in an indoor environ- 
merit, temporarily installed in a' vehicle or tecornpletely 
mobile. In the case of cellular telephones, a typical cel- 
lular' service area comprises a -metropolitan area or 
larger region. ^ ■ 

An example illustrating' two possible configurations 
of ei cellular servicb area corrprised oTsegments 10a, 
1 0b is shown in Figurb 1 . the sbgjment 1 0a illustrates a 
seven-cell reuse pattern; i.e., the. frequency band allo- 
cated to cellular telephone customers is divided ,.nto 
seven macrocells 12 operating at seven i different fre- 
quency channel's F1-F7,The frequency' channels F1 - F7 
typically are not cbnsecutive.frequericies of the cellular 
radio frequency band. F6r.>xamp!e; frequency channel 
F1 may comprise chanriefei. 3 and. 5. v^ile frequency 
channel F2 may comprise .; channels 2. 4 and 6. The 
seven frequency channels. Ff^ are repeated for each 
segments Ok of the entire cellular Service .area, The cel- 
lular service area 10b illustrates a | ^|ye «»ll srte r eus e 

pattern. .'. . '. „ . ,,....,k I--;; ,-.-.~t 

Service, area 10b Has reduced; capacity per cover- 
age area since the celiuiar f requencyband js divided into 
twelve macrocells 12. arxl hehceVeh/e frequency chan- 
nels Fl-F^as opposed to tte Seven frequency .chan- 
nels F^-F7 of segment T0a'. Hpweyef; the laf ger segment 
1 0b provides : a greater distance between macrocells 12 
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that use the same frequency channel, resulting in 
reduced-co'^channerinterference, e.g.. frequency chan- 
nel^ of segment 10 b versus frequency channel F6 of 
segment lib. 

Located within each macrocell .12 is a base trans- 
ceiver 14. Each base transceiver 14 is able to broadcast 
and receive radio signals utilizing its corresponding fre- 
quency channel. For example, .a base transceiver 14 
located in segment 1 0a would transmit and receive radio 
signals from a wireless transceiver, utilizing frequency 
channels F4 while adjacent base transceivers 14 would 
operateat frequency channels F1, F2,' F3. F57F6 and F7. 

When a telephone call to a wireless transceiver orig- 
inates from either another wireless transceiver or a land- 
based telephone via a Public Switched Telephone Net- 
work (PSTN) 1 5, a caller must access a Mobile Tele- 
phone Switching Cerrter" (MSC) 16. The MSC 16 
receives the call request ; and instructs a central call proc- 
essor' 17 to begin call processing! The central call proc- 
' essor17transmitsasignaloveradedicatedline18(such 
as a lahd-based line or microwave link. etc.) to a prede- 
termined base transceiver i 4. The central call processor 
1 7 determines which'base transceiver 1 4 to transmit the 
signal based WthV location of the portable handset. 
When the portable handset enters, a macrocell 12, the 
portable handset registers its location with a correspond.: 
ing hbmbof visitor'lbcation register. The control call proc- 
essor 17 Has access to the registers and. therefore, 
directs the telephone call to the appropriate base trans- 
ceiver 14. ' ' ' '" " ' ! II • • 
-Portable handsets can be used indoors as well as 
outdoors. Thbrefor'b,^ portable' handset located in an 
indoor environment requires service from a base trans- 
ceiver 14 located outdoors. The indoor portable handset 
can cbmmunicate'directly with an outdoor base trans- 
ceiver i4 if both the base transceiver 14 and the portable 
handsets are allowed to exert' sufficient power to pene- 
trate the walls of a building/However, the more power a 
base transceiver 14 or a wireless transceiver transmits 
the more interference it causes to other base transceiv- 
ers 14 as well as the associated portable handsets which 
are assigrtedlhe same frequencies. 

-Consequently, a need "has developed for a wireless 
transmission^ system arid, in particular; wireless local 
loops of links (WLL) 1 which utilize the attenuation prop- 
erties, of buildings within their associated service areas. 
A WLL is a wireless link which co'nnects'an indoor cellular 
portable handset or a customer premises wired standard 
telephone to an outdoor cellular base transceiver on 
'demand; Such a system should permit the buildings to 
act as" shields so "as'to isolate outdoor users as well as 
the' user's respective base transceiver 14 from interfer- 
ence caused by the indoor WLL. Still further, the WLL 
shbiild'al'lbw users to make inexpensive local calls using 
the "same portable handsets which were used to make 
expensivb outdoor calls. Further, the WLL should pro- 
vide indoor communication -quality for users of outdoor 
portable handsets when the userstrahsfer to indoor envi- 
ronments. 
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,n do o J:Coverage; by an outdoor base transceiver,.-. 
requires a device that compensates., foremost of 0 th& . 
indoor propagation, loss due to* the attenuation properties 7 
of the building. The indoor propagation loss can be . as " 1 
high as 90 b& , A., device, such as an on-frequency 5 
repeater pan be utilized.'to recover the indoor propacja- ^ 
tion loss if the repeater's directive antennas are profes- 
sionally installed arid reflectors are notiocated in close 
vicinity to the repeater;?; antennas. This requirement can 
rarely be guaranteed when a consumer-installed Cus- ' 10 
tomer Premises fequi^ment (CpE) is utilized. 

One known method of improving indoor coverage for, 
portable handsets includes utilizing an expensive Fre- ' 
quency Shifting Repeater (FSR). that resembles two ,. 
back-to-back base transceivers^ The '., first base trans- * ,75 
ceiver receives a signal frpm^ outdpor base trans- 
ceiver, demodulates the .signal "to a baseband- fqrm, r 
including error correction .and speech prbpessing T ,.and\ 
then sends the signal to the secondbase transceiver that \ 
performs a reverse process. Finally,; the signal is sent by. 20 
the second base transceiver to the indoor portable handr f 
set. The double basebanp processing Lby this typeof FSf? I! . 
doubles an already existing speech delay. This, type of ' 
FSR is expensive and, therefore, is not feasible for use 
in a mass marketapplication. v c „ ' . ,//! 1 ' ' 25 

A second known method utilizes s !an inexpensive, 
FSR which does not possess gny demodulation or error 
correction/speech processing capabiiities.'A basetrans-, ! 
ceiver transmit? a signal at afirst frequency and thepprK '. f 
able handset receives the signal at a second frequency. r '30 
In orderjp avoid co-channel interference, the second fee- V 
quency assigned to indoor operations mustbe different 
from the first frequency assigned to putdoor operation!!!!'" 
The portable handset may receive, a message on the ! .!.' 
second frequency to move to a traffic channel '(time, slotju 35 . 
on the first frequency and attempt to dq.^sin^'^l'l 
indoor power of the signal oh the first frequency is vecy 
low due to the attenuation property of the building, ttie " 
portable handset will .attempt to/^prt '[ 
the base transceiver. It is possible thauhe base,tr^ns%! '■#> 
ceiver will not receive the message; however, if theiase," / 
transceiver does receive, the low, pi^ex rr^s^ 
base transceiver will assign another' of Its channels -to " 
the portable handset. Since 'none of the base 'trans- 
ceiver's channels operate on the!second frequency, the \*45 
assignment will not succeed. '"!'',...'. 

As referenced above, the ijnpvyn prior.krt fajls'todis- ' * 
close an inexpensive peijular , iWf-L . Consi^uentjy!. .la '„ \ 
need has developed tq prpyide a wir^^es^ lo^Uoop!s>^ T !f! 
tern and method as! rtferenced ^pve T whjdh may!,be '"so 
practically and economically implemented for use by'sin : ! . 
gle and rnuiti-family dwell^ * 
environments., . " ' '] ' "* K * b : - : 
It is further desirable that s t uch a system I be a>nrpgK . t 
ible with existing digital cellular radio cc^municatipn?!^ ^ 
Finally, such a system shquld neither require the allocs- 
tion of more radio frequencies than are purrentfy allo- 
cated to wireless pommunication systems, nor t require a 
substantial portion of existing wireless frequencies. !* ' 



Disclosure Of The Invention 



It is thus a^eral object of the present invention.to 
overcome the limitations of the prior art by providing a 
cellular wirele^sJocal loop for use in single and multi- 
family dwellings and multi-use . building environments 
whichutilizes peljulac radio communications. 

Yet another object of the present invention is the pro- 
vision of a digital wireless local loop that provides cellular 
services.to indoor users utilizing the attenuation proper- 
ties of buildings. 

-In^carryjing out the above objects and other objects 
of the present invention, a method is, disclosed for. pro- 
viding a digital wireless local loop for use by a wireless, 
transceiver in an indoor environment utilizing an outdoor 
macrocell base transceiver. \ ' 1 
The method begins, with trje step of determining 
whether the portable handset is located in an indoor envi- 
ronment or an outdoor environment. When the portable 
handset registers its location with a corresponding home 
or visitor location- register of the Mobile Telephone 
Switching Center, the portable handset alsb registers its 
operating environment, i.e., indoor environment or put- 
door environment. A central call processor then gener- 
ates an indoor or outdoor location signal accordingly^ 

Communication signals are transmitted between the ' 
base transceiver ?ng the portable handset over one of a 
first plurality of .frequencies in response to a generated 
outdoor location , signal. Alsp/.the portable handset" is 
inhibited from transmitting pr receiving communication * 
signals -oyer frequencies other than the first plurality of ' 
frequencies, , 1 " s 

If an indoor location signal ^generated, the method 
continues with the step of transmitting communication 
-signals at the base transceiver andthe portable handset 
over one of a secondpiurality pf fr^uencies. The second' 
plurality pf frequencies is differenj frpm the first plurality 
of frequencies. 

Next, the method continues with the step of convert- 
ing the cpmrnunipation t signals transmitted by the : base 
transceiver and the portable handset to.a predetermined ' 
conv : ersipn. frequency. t Jh;e precieterrjiined conversion' 
frequency is also different from the ffrsf and second plu- 
rality < pf frequencies.^ , X \ r ' ' 

^ : *!^e~methog,^ p f transmitting '" 

the converted cbmmunication,signa| between the base ' 
transceiver and"^ ' ' " - 

,^palj^ wi t n j h - e & ^ of 'con- J 

verting the cpmmunic^ipn>ignal received at the* prede- "* 
tern)iri.ed r ^ny.ersipn^ of ^e second' 

plurality.of frequencies^ ' ^ 

ard t"h^ por ( tabl^h v *' ' ■ 

in further carrying but the objects and other 

objects, (eatu^ t he present inven- 

tion, a sy^em \f afsp'prWided ^Kj^.rTylng'but the steps 
of the above \^i^^^ri^^J^ x \ ■ 

. sysfei^jnc)u^^ a processor for determining 
whether the pp^bje^n^ j n an indoor envi- 

ronment b>,an ^ 'ou^pprenv^nmerit and for. generating ; "" 
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a corresponding indoor or' outdoor locktion signal* in: 
response thereto. , 

the systeVn also inciudes'a base transceiver located 
in one 1 of a plurality of ceils which define a cellular service ^ 
area, Th£ base transceiver is in communication with thfe ' 
processor and a portable handset, and it operates to ; 
communicate with the portable handset over a plurality 
of frequencies assigned to ? the base^ transceiver. 

Upon receiving ah outdoor locatibn signal, the base 
transceiver transmits and receives communication sig- 
nals to and from the portable' handset oyer one of a first- 
plurality of frequencies. * . ; ' . - 

Howevk upon' receiving an indoor Ideation signal, 
the base transceiver transmits and received cx)mrhunica: 
tion signals over one of the secbrld plurality offrequen- ' 

cies. . . ■ 

The system further includes a first converter in com- 
munication wrtrYthe base transceiver for receiving com- 
munication signals over^on^ of the second plurality of 
frequencies and retransmitting the communication sig- 
nals over a predetermined conversion frequency. The ' 
first converter also receives 1 communications over the 
predetermined conversion frequency and retransmits 
the communication signals over one of the second plu- 
rality of frequencies to the base transceiver. , 

The system also includes a second converter in 
communication with the first converter cind a portable 
handset for receiving communication .signals from the 
first converter over the predetermined inversion fre- 
quency and retransmitting the commuhication ( signals 
over the one 6f the second plural ity of frequencies to the 
portable handset, the second .converter alsp receives 
communication signals at the one of the second plurality 
of frequencies from the portable handset and retransmits 
the communication sights oyer the predetermined con- 
version frequency for receipt by, the first converter. 

The system finally. includes an inhibitor in communi- 
cation with thfe portable handset for inhibiting the porta- 
ble "handset froni . transmitting; or receiving 
commuhication signals oyer frequencies^ 
first plurality of frequencies when the^pb^ie^andfiiBt 
is located in an outdoor environment. "\ s- 

The above objects, features and advantages'^ the 
present invention, eis^well as others, We readily apparent, 
from the following detailed description of the best mode 
for carrying out the invention; when 'taken in pohnection 
with the accompanying drawings, wherein .like reference * 
nurrtoerVcorre^ond to ^ . " , i(: 

Brief Description Of T he Drawings 

The present jnyentjpn will 6e apparent from the t 
detailed description taken in ponfunctipn wifri the accqrh; 
panyihg drawings Kwhfch: rr . . ; - ...... 

Vl(i6RE 1 is, a schehi^^ 
luiar telephone system riju^jjng 'iwjpti&jf^ty, 
cellufar service are<as; ,,, ,.. * .... ; ...... 



■ * FIGURE 2 is a block diagram illustrating the gerieral 
sequence of steps associated with the operation of 
the present invention; and ' : 
FIGURE 3 is a block diagram of the preferred 
ernbodimehtof the present invention. . 

Best Modes For Carry ing Out The Invention 

With' reference to Figure 2 'pf tjie drawings;_there is 
provided a block diagram illustrating thVsequential steps 
associated with the opefatibrv of ther'present invention 
when a telephone CEill to a wireless transceiver originates 
from either another portable handset or a land-based tel- 
ephone via a Public Switched Telephone Network 

(pstn), „ " * ; f ; ; . 

"The central call prdcessor 17 transmits the signal 
over a dedicated line 18, (such as a iand^based line or 
microwave link, etc.) to th€> ar^roprfete base transceiver 
14 based on the locatibn of the portable handset. The 
central call processor 1 7 also transmits information to the 
basi transceiver 14" indicating whether the portable 
handset is located in an indoor environrheht or an out- 
door environment. , : , 
A portable handset located in an indoor environment 
Yequif ^s service from k 6k$e transceiver 14 located out- 
doors, the ihddbr portable handset can communicate ; 
directly with an outdoor base transceiver 1 4 if both the 
base ; fransceiver 14 krid the' portable handsets 'are 
allowed to exert sufficient power to pertetrate the walls ' 
of a buirding. However, the more [bower a base trans- 
ceiver 14 or a wifeless transceiver trarismite thei more 
irteriererice Causes td other base transceivers 14 as 
well as the associated portable handsets which are 
assigned the same frequencies. 

An outdoor base transceiver 14 is assigned a plural- 
ity otpf^etermihW . 
nication signals outdoors. The predetermined plurality of 
frequencies are within the frequency band constituting 
the Cellular r&dio Spettrurri of segments 1 0a, i Ob. The 
predetermined frequencies of a base' transceiver 14 
located in a cell are different from the predetermined fre- 
quencies of a base transceiver located in an adjacent ' 
cell. The ^mmunication signai may be either an audio, 
data or video Signal. \ " ' - . t 

As shown by block 20^ the first step of the present 
invention includes determining whether the portable 
handset is located in aH'indooV environment or an out- 
door environment! 

If the portable handset has informed the tocal loca- 
tion register tha^it' is' operating In 'an outdoor environ : 
ment^trie processor V7 generates an Outdoor location 
0 signal" for receipt b^the base transceiver 14, as shown 

by riiock 22/ f \'\' " / ; " \ ' , . 

' : Ujion receiving ihe outdoor location signal, the base 

*55 ' transceiver 14 transmit the communication signal to the 
portable handset oyer one 9f ja first piur&iity "of frequen- 
cies as shown by block 24. Also; the portable handset is 
inhibited from transmitting or 'receiving cpmmunication 
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signals, over frequencies other than the first plurality ,of 
frequencies, as shown by block 26. : .... .. J , - t , : ,, ;J 

If the portable handset has informed the local loca- 
tion register that it is operating in an indoor environment, 
the processor 1 7 generates an indoor location signal, as 
shown by block 28. 

Upon receiving the.indpor location signal, the base 
transceiver 14 and the portable handset transmit the 
communication signal over one of a second plurality of 
frequencies, as shown by block 30. The second plurality 
of frequencies is dirtereht.from any of. the first plurality of. 
frequencies assigned, to the base transceiver 14. The 
second plurality . of frequencies .corresponds to a prede- 
termined plurality of frequencies assigned to a base, 
transceiver in an adjacent cell 12" , . : ; 

Next, £S shown by block 32, the method continues 
with the step of converting the frequency of the comrnu- „ 
nicatiqasignal toapredetermined conversion frequency. ( 
The predetermined conversion frequency is different 
from the first and second plurality of frequencies, yet it., 
is still one of the. predetermined plurality of frequencies, 
assigned to the base transceiver 1.4. . . . , . 

the first and second plurality of frequencies are a 
dynamically changing set of channels. As, most of. the 
communication traffic occurs outdoors during the day, a 
majority of the channels are assigned to the first plurality . 
of frequencies to support outdoor service' However, ,as - r 
communication traffic shifts indoors towards the nighrt^ 
more channels are assigned to the second plurality of 
frequencies to support indoor service. The repartitiohing 
of the available channels (resources) allows more^chan- _ 
nels to be accessed during peak, traffic, and, hence, .. 
higher paying customers., . t ; V 

the method proceeds with the step of transmitting^ 
the communication signal over the predetermine^ con- 
version frequency between the base transceiver and the /t 
portable handset, as shown by block 34. _ .'^ .„*; 

Finally, as shown byblqck36,tbe T m^hcri^ 
with the step, of converting the communication .signal , 
received at the predetermined conversion frequency. tq . 
one of the.second plurality of frequencies for receipt fey., 
the base transceiver and the portable, handset. 

the method disclosed describes the process , of, \ 
transmitting a signal from a base transceiver to a porta- . 
ble handset, as well as the process of transmitting a sig- 
nal from the portable handset to. the base transceiver.. 

Referring now to Figure 3, there is shown a digital 
wireiess local ldop ("WLL") macie in accordance with the \ 
teachings of the present invention.. Af shown, the WLL 
consists of a base transceiver 14. The base transceiver 
1 4 transmits and receives communication signals tp.and 
from a portable handset at predetermined plurality of fre- . 
quencies. The predetermined plurality of fluencies are 
disposed, within a predetermined frequency band con^ti : ' 
tuting a portion of the predefined wireless iaqd preferably . 
cellular radio spectrum,^ , ' 

Upon receivjng an outdoor Ibcatipn signal from the * 
processor 17, the outdoor base transceiver 14 transmits 
and receives communication signals to and" from a port 1 * 
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able handset 38 over one of a. plurality of frequencies, 

F(1St). ' " ' " ' r; , ' r- : 

For portable handsets 34Jpcated in an jndoor enyi- 
ronment 40, such as a. house or office building, the base 
transceiver 14receive$an indoor location signal and first, 
transmits the communication signal to a first converted 
42 over one of a second plurality of frequencies, F(2nd) v 
The second plurality of 'frequencies F(2nd) is different, 
from any of the predetermined plurality of frequencies 
utilised by the base transceiver 14 when communicating 
to portable handsets .38 located in the outdoor environ- '* 
ment. the second plurality of frequencies, F(2nd), cbr : 
respor^ds to a predetermined plurality, of frequencies 
assigned to a base transceiver disposed in an adjacent 
celi 12. the. base transceiver 14 also receives commu- 
nication signals from the first converter 42 over one of 
the second plurality of frequencies. . . , 

the first converter 42 converts the frequency of the 
communication signal from one of the second pluralityfof 
frequencies, F(2nd), to a predetermined, cony ersipn fre-, 
quency, F(conversiqh). The first "converter 42 may be any^ 
conventional device known by one skilled in the art that 
changes the frequency of a signal to a second different 
frequency. The first converter 42 does nrit chang^the 
content of the message being transmitted or received. . 
Therefore, there is no. delay due to modulation and' 
demodulation as well, as baseband speech, processing 
or control channel processing. J[he firstconyertef 42, is 
disposed at the base i transceiver 14 v , . 

The first converter 42 is furthe/ adapted to receive 
c^mmurjip^oii signals over the predetermined conver- * 
sioh fr^uency ^nd Jto retransmit the signals to the base 1 
transceiver \ 14 over one of the. second plurality ofcfre-/ 
quencies. . ... . " . 

The f ir§t 'conye/ter 42. transmits the communication 
signal' over the predetermined conversion frequency for 
receipt by/a second cpnvert'er £4.The second converter 
44 receives the $igha( over the predetermined coriver- . 
sion frequency and retransmits the signal at one of the ' 
second plurality of .frequences; F(2nd) for receipt by the 
portable handsef ^8. Ttie second converter' 44 is located _ 
in the indoor environment 40. r 

The second converter 44 is ai'so adapted to receive 
comrnunicatic>n signals from the ,pbrtable handset 38 
over 'one 1 of the' second plurality of frequencies and to ' 
retransmit the signal toihef i'rsi converter 42 over the pre- ' 
determined conversion frequency. 

Preferably, the second 'converter 44 is a frequency 
shifting repeater (FSR). 1 Since the digital signal is ' 
retransmitted using only a different frequency, there is no 
change in the content ofthe message being transmitted 
or received. nor is there a need to decipher the content 
of the message, Consequently, there Is no delay due to 
modulation ? and demodulation as .weir as '\ baseband 
speech processing or control channel processing." 1 

The double frequency .inversion of the communi- 
catipn signal eliminates thjs fr^uehcy confusion experi- 
enced by a portable hahdset '38 located in an indoor 
environment 40. However, the portable handset 38 
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located in the outdoor 'environment experiences fre- 
quency confusion. 'If the outdoor portable handset 38 
receives signals over the predetermined conversion fre- 
quency, the handset 38 ma^ receive a massage from the 
base transceiver i4 instructing the handset 38 to tune to 
a channel on one of thi second plurality of frequencies, 
F(2rid), which rs not available to the handset 38. 

* Therefore, the outdoor portable 38 has to be inhib- 
ited from transmitting and receiving signals to and from 
the base transceiver 14 over frequencies other than the 
first 'plurality of frequencies: The handset 38 may be 
inhibited. utilizing an indoor/outdoor switch in the portable 
handset 38. the switch can be a physical button, or a 
smart cord Subscriber Identity Module (SIM) specifically 
designated for indoor or outdoor use. 

A practical application of the above identified 
method and system can be illustrated in connection with 
a GSM or DCS-1806 : system. The SlM utilized in these 
systems would contain, among' many other information, 
information that assigns a portable handset user to one 
of several network or daises of subscribefs;"Whereby 
indoor and outdoor wireless services are distinguished. 

For example, a customer can subscribe to outdoor 
service only That customer will then be issued a single 
"outdoor" only SIM that forbids the portable to respond 
to the base transceiver over frequencies other than the 
first plurality of frequencies. Since a subscriber i^ not 
usually confined to a single cell; the first plurality of fre- 
quencies utilized for outdoor communications by abase 
transceiver 14 must be assigned according to a fre- 
quency reuse pattern. This assignment is usually 
accomplished via the central processor 17. 

A customer that subscribes to cordless (indoor) 
service only will be issued an "indoors SIM that allows 
the portabletb respond to th£ base transceiver over one 
of the second plurality of frequencies only and forbids it 
from responding to the base transceiver at orte of the first 
plurality of frequencies. 

A customer that subscribes to both outdoor mobile 
and indoor cordless services will be issued either two 
physical cards or a single double edged IndoorTout- 
door" SIM. When the "outdoor" edge is inserted into the 
portable, the SIM will forbid thfe portable to listen to any 
"indoor" communications. When the customer walks 
indoors, he will have to pull the SIM out from the portable 
and reinsert it with the "indoor" edge facing the portable 

If a customer is charged according to the amount 
and quality/cost of network resources he or she is using 
then a clear customer hierarchy evolves: The highest rev- 
enue prbducer'is the indoor/outdoor customer arid the 
lowest revenue is ? coilected from the r cbrdless customer. 
The above described invention allows a' preferential 
treatment of high paying customers during peak commu- 
nication traffic hour(s) by partitioning more frequencies 
to the type of communication (i.e., indoor/outdoor) that 
occurs most during the peak hour(s). 

For example, assume that during the day most com- 
munication traffic occurs outdoors. A majority of the fre- 
quencies within the predetermined frequency band 



assigned to the base transceiver are allotted for outdoor 
communications, i.e., the first plurality of frequencies, 
F(1st). As traffic shifts indoors towards the night, more 
frequencies are allotted for indoor communications, i.e., 

5 more frequencies are assigned to the second plurality of 
frequencies, F(2nd). .• ■ ;: " 

The second plurality of frequencies may be further 
partitioned to allow for distinguishing between a perma- 
nent indoor user.-e.g., a cordless telephone, and a vari- 

io able indoor user, e.g., mobile- telephone. Since both 
types of subscribers will contend for the indoor frequen- 
cies, the network resources can be adjusted to allow 
more frequencies to be accessed by the higher paying 
customer. 

75 While the best modes for'carrying but the invention 
have been described in detail, those : familiar with the art 
to which this invention relates will recognize various 
alternative designs "and embodiments tor practicing the 
invention as defined by the following claims. " : - 

20 ■ ■ - ■ ' :c ■ "* - • 

Claims 

1. • For use with a base transceiver located in one of a 
:> plurality of cells which define a cellular service area, 

25 the transceiver ^operative' to communicate with a 
portable handset over a plurality of frequencies 
assigned to the base transceiver, a method of pro- 
viding an improved wireless local loop comprising: 
^determining whether the portable handset is 

30 r located in an indoor environment or an outdoor envi- 
ronment and generating an indoor or outdoor loca- 
tion signal in response thereto; 
' ' " " in response to a generated outdoor location 
signal, (a) transmitting communication signals at the 

35 base transceiver arid the portable handset for 
receipt by bhe from the other over one of a first plu- 
rality of frequencies, and (b)inhibiting the handset 
from transmitting or receiving communicatibri sig- 
nals over frequencies other than the first plurality of 

40 v frequencies; and : 

f -; : > in- response to a generated indoor location 
signal, (aj transmitting communication signals at the 
base transceiver and the portable handset over one 
- of a second plurality of frequencies different from the 

45 first plurality of frequencies, (b) converting the com- 
munication signals transmitted by the base trans- 
ceiver and the portable handset to a predetermined 
conversion frequency different from the first and sec- 
ond plurality of frequencies, (c) transmitting the con- 
50 " ' verted cbmmunicatidn ^signals between the base 
transceiver and the portable handset, and (d) con- 
verting the i cbmmunicktibn signals received at the 
predetermined conversion frequency to the one of 
the second plurality of frequencies for receipt by the 

55 tese transceiver and the pbrtable handset. 

2. the method of claim 1 wherein the first and'second 
plurality of frequencies and the predetermined con- 
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versipafrequency comprise a portioaof the QeHuJ^g 
radio spectrum. ' : r _ , 



3. The method of claim 1. wherein the second plurality : ; 
of frequencies correspond to a plurality of frequen- -s 
cies assigned to a base transceiver located in a dif- ■; 
ferertt onerof the plurality pf cells. , . , - 

4. * The method of jclainri 1, , : wherein the .communication 
■i signals.are audiq signals... . . . , ., , io 

5.. The method of claim 1 wherein the corn muni cation \ 
, . signals are video signals. _ , ' 

6. The method of claim 4 wherein the communication 75 
, signals are data signals. t ». w,' 

7. The method of claim 1 wherein the first and second 
plurality of frequencies are selected based upon the 
amount of indoor and outdoor location signals gen- 20 . 
erated. ., rv .- t 

8. The method of claim 1 wherein the step of converging - 
the communication signals transmitted th$ bstse 
transceiver is performed at the base transceiver. , r 25 

9. The method, of claim 1 wherein the/tep of determin- 
ing whether the portable, handsef is : loqated' in an 
indoor environment or an outdpor environment is 
performed by a processor at a mpbij^ telephone 30 

. switching center. ^ ^ 

1 0. . For use with a portable handset, adapted to transmit 
and receive- communication signals, an improved 
wireless local loop, comprising: . : V^ v 35. 
•. a processpr for determining whether the port- 
: able handset is located in^n indppr or outdoor envi- 
ronment and for generating a corresponding indoor 
or outdoor location signal in response thereto;, t 

a base transceiver located t in one of $ plurality 40 
^ of ceMs which define a cellular^eryipe area, the base 
transceiver provided in communication^ 3 wjtb, the 
. processor and the portable handset .and operative 
..to. communicate, with the portable. han0s,et over, a 
plurality of frequencies assigned tp the base .trans- 45 
ceiver by (a) transmitting and receiving communica- 
tion signals to and. from /the ( porteble, handset, ovpr 
one of a first plurality pf frequencies. in response io 
-the receipt of, an outdppr locatipn. signal. and I(b) 
transmitting , and receiving, communication signals so 
> over one pf a second plurality, of. frequencies Jn 
response to the receipt of aq indoor-location signal; 

a first converter in communication with^the 
base transceiver for receiving communication sig- 
nals over the on£ of the second plurality of frequen- 55 
cies and retransmitting the communication signals 
over a predetermined conversion frequency, differ- 
. entfromthefiretan^.secondpluralityof frequencies, 
the first converter further operative for receiving 



: communication signals over the predetermined con- 
: version irequ^ncy and retransmitting the communi- 
. cation -signals^ over one of the second plurality of 
.frequencies to the base transceiver; \ I 

; , tJ a second ..converter in communication with . 
: the- first converter and the - portable handset for . 
receiving communication signals frorn the first con- . 
verier over the predetermined conversion frequency 
, and ; retransmitting the communication signals^pver 
; the one of the s<Bcpncjl plurality of frequencies to the * 
^r^rt^le handset, the [second converter further oper- 
. ative fpr receiving communication sighajs at the one ! 
of the secpnd plurality of frequencies from the port- 
able handset and je-transmtttiog the pommunicatipn ' 
signals over the s predetermined conversion if re- 
qujency to the first converter and 

an inhibitor jn communication with the porta- 
. t)le Handset for inhibiting the portable handset from ' 
transmitting or receiving communication signals 
over frequencies other than the first plurality of fre- 
quencies in response to the generation of the put- 
doorlocatjoh signal. , " ' ' 1 ,jt 

'* ' ' - ■ vj * •-; ■* . ; 

1 1 . ? The system of claim 1 0 wherein the f irstiCpnverter, 
is located at the base transceiver. , : „^ 

12., The system of plaim 10 wherein the,fir^ converter 
transmits and receives communications signals to 
and from |he base transceiver via a wireline link. 

13. The , system of claim 10 wherein the second con- 
verter is located in the indoor environment., 

14 v The sys^m of claim 10 wherein the second con 7 l 
: yerterpompnjseVs fluency shifting repeater. 

15. ThQ system of claim ,10 wherein the inhibitor is a 
switch. 

1 6. Jhe system of glaim 15 wherein the switch is a phys- 
ical button disposed. on ^ie portable handset. 

17. Thesystemof claim i.15 wherein the switch is at least 
.ope electronic rnodule^jadapt^d to be inserted into 

the portable handset in or<^ er.jp operate the portable I " 
hanqlset jn. either the indootepyironment or the qu t t- . ' 
..door, environment^ ... 

18... Jhe systern of ci^im 1 7 s whereih the at least one eleb-" 
.ti;onic.mpdul^ J prpv[cl^;.op^ of. the. portable 
handset irj the.jnddor .environment and the out- 
^.dppr fnyi^onmeni,; , : . , , . , 
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TRANSMIT COMMUNICATION SIGNALS '' 
AT BASE TRANSCEIVER AND PORTABLE" - 

HANDSET OVER ONE OF A SECOND 
PLURAUTV OF FREQUENCIES pIFFERENT 1 
FROM THE FIRST PLURALITY OF FREQUENCIES 
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CONVERT THE COMMUNICATION SIGNALS 
TRANSMITTED BY THE BASE TRANSCEIVER 

AND Th€ PORTABLE HANDSET TO A ' 
PREDETERMINED CONVERSION FREQUENCY 
DIFFERENT FROM THE;FIRST AND SECOND 
PLURALITY OF FREQUENCIES 



£1 
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TRANSMIT THE. CONVERTED COMMUNICATION" fr 
SIGNALS BETWEEN THE, BASE TRANSCB VER ? 
AND THE PORTABLE HANDSET 
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CONVERJ.THE COMMUNICATION 
SIGNALS RECEIVED AT THE- ' ^ 
PREDETERMINE CONVERSION" '• 
FREQUENCY TO THE ONE OF THE 

c ™ £?-« D PyjRAU ™ 0F FREQUENCIES 
FOR RECEIPT BY THE BASE TRANSCEIVER' 
AND THE PORTABLE HANDSET 
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TRANSMIT COMMUNICATION ' 
SIGNALS TO THE PORTABLE - 
HANDSET OVER ONE OF A FIRST 
PLURAUTY OF FREQUENCIES 
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INHIBIT THE PORTABLE 
HANDSET FROM TRANSMITTING 
OR RECEIVING COMMUNICATION 
SIGNALS OVER FREQUENCIES 

OTHER THAN THE FIRST 
PLURAUTY OF FREQUENCIES 
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